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Abstract

Basically, there are two methods of rice plant establishment namely; transplanting and direct seeding .Direct
seeding is the major method of rice planting being used in Fogera plain. However, transplanting is the major
means of rice planting used in other parts of the world Therefore, field experiments were conducted in the
area for two growing seasons during the 2018 and 2019 cropping years. The objective of the experiment was
to study the effects of seedling age at transplanting on the yield and yield components of the crop under rain-
fed condition. The treatments consists of six seedling age 0, (dry seed as a control) 7, (pre-germinated), 14,
21, 28, 35 days old seedlings were laid in RCB Design with three replications. Data were collected on yield
and yield components of the crop. The data were subjected to analysis of variance using SAS software.
Economic analysis was also performed to compare the economic advantage of the treatments. The results of
the experiment indicated that seeding age was (p<0.001) affecting, Plant height, number of total tillers per m?
and number of filled grain per panicle. Whereas seedling age also (p<0.01) affecting panicle length, number
of filled grain per panicle and grain yield. Moreover age of seedlings for transplanting (p<0.001) affecting
straw yield and thousand grain weight. The highest grain and straw yield (4.54 and 11.7 t/ha-!) was obtained
from 21 days old seedling age respectively. The economic analysis indicated that 21 days old seedling age
was the most profitable treatment with mean net benefit of 75132.0.Birr ha-1. Therefore it can be concluded
that twenty one days old seedling age in the nursery was appropriate and recommended for transplanting
method of rice production in Fogera plain.
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1. Introduction

Rice (Oryza sativa L.), is one of the most important food crops and is considered as a major source of calories
for more than half of the global population (Carrijo et al., 2017), More than 90% of rice is produced and
consumed in Asia (Subedi et al, 2019). The total world rice production has risen steadily from about 200
million tons (1960) to over 678 million tons (2009). In the 2010/2011 and 2011/2012, the world paddy
productions were estimated at 691.3 and 713.8 million tons, respectively. Globally, 158.9 million hectare (ha)
of rice was harvested during the 2011/2012 (USDA, 2012).

Africa has sufficient land and water resource to produce enough rice to feed its own population and, in the
long term, generate export revenues. Rice cultivars, rice-based cropping systems and the rice itself will,
however, have to undergo adaptations and improvements in order to meet future demands for both food

security of the growing population and environmental conservation (Asch and Brueck, 2010).

Rice is a recent introduction to Ethiopia, its importance is well recognized as the production area coverage of
about 10,000 ha in 2006 has increased to over 63,000 ha in 2018 (CSA 2019). The area coverage in domestic
rice production has increased considerably linked with expansion of production in the wetland and upland
areas with the introduction of suitable rice varieties for the different agro-ecologies. In line with the area
expansion, the production levels have been increasing consistently over years. CSA (Central Statistical
Authority) data indicate that rice production increased from 71,316.07 tons in 2008 to 171,854.1 tons in 2018.
The number of farmers engaged in rice production has also grown year after year. Rice production has
brought a significant change in the livelihood of farmers and created job opportunities for a number of citizens
in different areas of the country. Currently, Amhara, Southern Nations, Nationalities and Peoples Region
(SNNPR), Oromiya, Somali, Gambella, BeniShangul Gumuz, and Tigray regions are the rice producing areas
in Ethiopia (MoARD, 2010). The Ambhara region takes the lion’s share of producing the crop and accounted
for 65-81% of the area coverage and 78-85% of the production in the years 2016-2018 (CSA 2017, CSA 2018
and 2019). According to the report of MoOARD (2010), the potential rice production area in Ethiopia is
estimated to be over 5,590,895 ha. Most of Ethiopia’s rice production potential area lies in the western part of
the country. The national average yield of rice is about 2.8t ha-1 (CSA, 2018) which is lower compared to the
world average productivity of 4.6 tones ha-! (FAOSTAT, 2018). Weeds, pests, soil nutrient deficiencies and
terminal moisture stress are the major causes of low rice productivity in Ethiopia (MoARD, 2010; Gebey et
al., 2012).

Rice is generally established through direct seeding or by transplanting (Pandey and Velasco, 2002). Direct
seeding is the practice of sowing seeds directly in the main field (Farooga et al., 2011). On the other hand,
transplanting is the practice of raising seedlings in a nursery and moving them into the main field. The major
advantages of transplanting over direct seeding are better weed suppression and higher grain yield (Farooqga et

al., 2011). In some temperate Asian countries such as Japan and Korea, transplanting rice helped farmers to
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deal with the low temperature that can adversely affect the performance of direct-seeded rice at higher
altitudes (Pandey and Velasco, 2002). Transplanting has high labour demands for uprooting nursery seedlings,

p uddling fields, and transplanting seedlings into fields (Farooqga et al., 2011).

Several researchers have emphasized the importance of seedling age and transplanting time on the
performance of transplanted rice (Baloch et al., 2007, Mobasser et al.,, 2007, Ginigaddara and
Ranamukhaarachchi, 2011). When seedlings are transplanted at the right time, tillering and growth proceed
normally with uniform stand establishment (Mobasser et al., 2007). If the age of a seedling is more than
optimum, the seedling produces fewer tillers thereby resulting in poor yield. According to Mobasser et al.
(2007) seedlings older than 35 days led to more prolonged recovery from transplanting shock than younger
seedlings. Baloch et al. (2007) indicated that, in addition to seedlings age, transplanting time determined rice
yield. Transplanting at the optimum age of seedlings and time is important for ensuring less risk of crop
failures in rainfed lowland environments. According to Azhiri et al. (2004) delayed transplanting particularly
at an inappropriate seedling age resulted in adverse effects on rice yields due to the compound effect of late-

season drought and heavy insect and pest infestations.

Ginigaddara and Ranamukhaarachchi (2011) reported that transplanted rice matured earlier and escaped
terminal moisture stresses than direct seeded rice. Farmers in Fogera plains of northwestern Ethiopia generally
establish rainfed lowland rice through broadcast direct seeding. Rice production in the study often faces the
problem of terminal moisture stress owing to abrupt ending of rainfall at the reproductive and grain filling
stages of the crop (Tilahun et al., 2012). The farmers spend much of their family labour and money on
weeding. The average rice productivity of the area is 2.53 tha-! and is much lower than the world’s average
rice productivity of 4.4 t ha-1 (MoARD, 2010; FAO, 2012) Terminal moisture stress, weeds and soil nutrient
deficiencies are the major reasons for the low productivity of rice in Ethiopia (Tilahun et al., 2012). This
research was therefore conducted to determine appropriate seedling age for transplanting for better rice
production in Fogera Plains of northwestern Ethiopia.
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2. Material and Methods
2.1 The Study Site

Effect of rice Seedling age at transplanting experiment was conducted for two consecutive years (2018-2019)
cropping season in Fogera plain. The experimental site is located between Latitude 11°49°55 North and
Longitude 37° 37’ 40 East at an altitude of 1815 meters above sea level. The study site receives averages mean
annual rainfall, minimum and maximum temperature of 1219 mm, 12.75°C and 27.37°C, respectively. The
dominant soil type on the Fogera plains is black clay soil (ferric Vertisols) (Tilahun et al., 2012). The

experimental soil was clayey in texture with a pH of 6.05.

2.2 Treatments and experimental design

The treatments consists of six seedling ages 0, (dry seed as a control) 7, (pre-germinated), 14, 21, 28, 35 days
old seedlings were laid in RCB Design with three replications. The gross plot size was 4 m x 3 m with 1m
spacing between plots and replications. Treatments were assigned to each plot randomly. Seeding at the
nursery was staggered to coincide with the transplanting schedule. For field planting, seedlings were
transplanted at the spacing of 25 cm between rows and 20 cm between plants. Three seedlings were planted
per hill according to the planned treatment (Tilahun et al., 2013). The variety Edget was used for this
experiment. Recommended fertilizer rates of 69/23 kg N/P205 ha-! for each treatment was used (Tilahun et
al., 2007)Urea fertilizer was applied for all the plots few days after transplanting just after the seedlings

recover from the transplanting shook.

3. Experimental Procedure
3.1 Nursery Management

In order to raise the seedlings first a mixture of soil and rice husk at a ratio of 8:1 was prepared. Then the
mixture was spread on the plastic covered seed bed at a thickness of about 5cm. The rice seeds were
broadcasted at a rate of 25 kg seed/ 100 m? seed bed. Finally the seeds were covered with very thin layer of
soil and dry grass which was removed when the seeds started emerging. The seed bed was watered in the

morning and night every day till the transplanting. Hand weeding was used to control the weeds from nursery
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field. It is necessary to develop the healthy & weeds free nursery, which is essential to get maximum yield.

Land was well prepared during puddling.

3.2 Data Collection and Measurement

Data were collected from a net plot size of 3m x 2m avoiding two rows from the left and two rows from the
right as border rows and 50 cm from each of the top and bottom sides of the plots. Data was collected from the
net plot area on plant height, Panicle length, number of total tillers/m?, number of fertile panicle per /m2,
number of filled spiklets/panicle, thousand seeds weight, grain yield, straw yield and harvest index. The

harvest index was calculated as the ratio of grain yield to biological yield following the equation:

i . d Economic yield T
Grwest mmoex = Biological yisld -

All collected data were subjected to analysis of variance (ANOVA) using SAS software version 9.2 (SAS-
Institute, 2008).Wherever treatment differences are be found significant, mean separation of treatments would
be calculated based on results of F-test and probability levels of 0.01 and 0.05 depending the results of the
ANOVA. Economic analysis was performed following the partial budget analysis methodology of CIMMYT
(1988). The cost of raising seedlings, transplanting, and weeding as well as market prices of grain and straw
were considered for economic analysis. Labor cost of 50 Birr per man-day, rice grain price of 13.5 Birr per kg,

and straw price of 1.20 Birr per kg were considered in the economic analysis.

4.0 Results and Discussions

Plant height

The results of the analysis of Variance Showed that (Table 1 and 2), the highest plant height (97.0 and 88.7
cm) recorded from 21 and 14 days old seedling age in 2018 and 2019 growing season respectively. Whereas,
the shortest Plant height was observed from dry sowing treatment (74.9 and 72.9 cm) which was statistically
similar in both years (Table 1 and 2) The combined analysis of variance over two years result indicated that
effects of seedling age at transplanting very highly significantly affected Plant height (p<0.001) The taller
plant height (91.5 cm) was recorded from 14 days old seedling age followed by 21 days seedling age (91.2)
which were statistically similar (Table 3). On the other hand, the shortest plant height (73.9 cm) was obtained
from the control treatment or Dry sowing (Table 3). The result indicated that plant height increased
significantly by planting younger seedlings as compared to older .This might be due to higher phyllocrone
production in younger seedlings before entering to reproductive stage, as well as less transplanting shock at

this stage. These results are in line with Mishra and Salokhe (2008), who recorded more plant height after
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transplanting younger seedlings, as compared to older seedlings. Significant variation in plant height was also

observed due to variation in seedling age (Khatun et al., 2002).

Panicle Length

Rice panicle length was significantly (P<0.01) responding to seedling age at transplanting (Table 1). The
longest panicle length (18.8 cm) was observed at 14 and 21days old seedling age followed by 7 (pre-
germinated), 28 and 35 days old seedling age (18.0 cm) respectively which was statistically similar in 2018.
The shortest panicle length (15.7 cm) was recorded from the control treatment (dry sowing).In addition to this
the highest panicle length (18.3 and 17.7 cm) was recorded from a younger seedling age of 14 and 21 days
respectively in 2019. The minimum panicle length of (15.7cm) was obtained from 7 days seedling age (pre-
germinated) and the control treatment which was statistically similar. The combined analysis of variance over
two years result showed that effects of seedling age at transplanting highly significantly affected Plant
height (p<0.01) The taller panicle length (18.6 cm) was recorded from 14 days old seedling age followed by
21 days seedling age (18.2.) (Table 3).0On the other hand, the shortest panicle length (15.7 cm) was obtained
from the control treatment or dry sowing followed by 7 days seedling age (pre-germinated seed (Table 3).
The longest panicle length observed from 21 days old seedlings might be due to appropriate seedling age for
transplanting as compared to older seedlings and direct seeded rice technology The result was in line with
(Ginigaddara and Ranamukhaarachchi, 2011) who reported that seedling age is an important element affecting

the number of filled grains per panicle, the panicle length, the 1000-grain weight and the grain yield in rice.
Number of Tillers per m?

The highest number of total tillers/m? (275) were observed in 21 days old seedling and were highly
significantly different from all the other treatments and it is followed by 14 days seedling age (260) tillers per
m? in 2018 cropping season. However, the lowest number of total tillers per m? (211 and 212) was recorded in
pre geminated rice and farmer practice (control) treatments which was statistically similar. (Table 1) More
over non significance difference among treatments were observed on number of total tillers per m? in the year
2019. (Table 2) The combined over two years analysis of variance result showed that effects of seedling age
at transplanting very highly significantly affected number of tillers per m? (p<0.001) The Highest values of
total tillers per m? (268 and 265) was recorded from 21 and 14 days old seedling age which were statistically
similar (Table 3) The lowest and statistically similar number of total tillers per m? (216) was obtained from
dry sowing method of planting (control) followed by the other treatments (Table 3). Overall younger seedlings
produced higher numbers of tillers than older seedlings, which might be due to less root damage and
minimum transplanting shock, as younger seedlings can more easily establish themselves after transplanting
in the main field. These results were supported by Mishra and Salokhe (2008), who reported younger

seedlings, produced a higher number of productive tillers after transplanting. These results are also supported
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by some research that reported positive increases in the number of tillers after transplanting younger seedlings
in SRI (Ceesay et al., 2006; Kabir and Uphoff, 2007; Sinha and Talati, 2007).

Number of fertile panicles per m?

Effects of seedling age at transplanting statistically influenced Number of fertile panicles per m? (P<0.05).
The highest number of fertile panicle per m? (268) were recorded from 21 days old seedling age followed by
14 days seedling age (237). While statistically equivalent lowest value of fertile panicles per m? (192 and 196)
were obtained from the control and pre-germinated seed treatments in the year 2018. (Table 1).Moreover, the
analysis of variance exhibited that seedling age at transplanting had significantly (P< 0.05) influenced number
of fertile panicle. The highest number of fertile panicle per m? (259 and 256) was observed from 21 and 14
days old seedling age. .Moreover the lowest number of fertile panicle /m? (211 and 213) were observed from
28 days seedling age and dry sowing (control) treatments which were statistically similar in 2019 cropping
season (Table 2) The combined analysis of variance over two years result showed that effects of seedling age
at transplanting very highly significantly affected number of fertile panicle per m? (p<0.001). Highest values
of (263) fertile panicle per m? were observed in 21days seedling age which was statistically at par at 14 days
old seedling age (247) (Table 3) whereas, the lowest number of fertile panicle per m? (203)was observed from
dry planting method followed by 28 35 and 7 (pre-germinated seed) days old seedling age. (Table 3) This
result may indicate that more transplanting shock that may have been suffered by older seedlings (28 and 35)
old seedlings than the younger seedlings (14 and 21) day-old seedlings. In line with the present results, among
the yield attributes, the number of productive tillers is an important agronomic trait, which finally determines
the number of fertile panicles and grain yield per unit land area (Ginigaddara and Ranamukhaarachchi, 2011).

Number of Filled grains /Panicle

Data given in (Table 1) revealed that maximum number of filled grains per panicle (105) was produced by 21
days seedling age followed by 14 days seedling age (91) at transplanting which remained statistically similar.
However, the lowest number of filled grains per panicle (70) was shown by dry planting (farmer practice) in
the year 2018 (Table 1). The highest number of filled grain per panicle (90) in 2019 were observed from 21
days seedling age where as the lowest filled grain per panicle was observed from dry sowing (control
treatment)(Table 2). The combined analysis over two years result showed that average highest number of
filled grain per panicle (98 and 90) were obtained at 21 and 14 days seedling age respectively. More over the
lowest number of filled grain per panicle (69) were exhibited from dry sowing or the control treatment
followed by 35, 28 days old seedlings (78 and 79) which was statistically similar respectively (Table 3). This
result may be due to appropriate seedling age for transplanting produced more number of fertile panicles per
m? and leads to more number of filled grain per panicle These results are inconformity with (Ginigaddara and
Ranamukhaarachchi, 2011; Tari, 2012). Khusrul and Aminul (2009) and Bagheri, et al. (2011) reported that

more productive tillers and spikelets were obtained from transplanting 20-25-day-old seedlings. Overall,
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transplanting 21-day-old seedlings led to the production of higher numbers of filled grain per panicle than

direct sowing of seed and other treatments.
Grain yield t/ha

Data show that seedling at transplanting highly and very highly significantly influenced grain yield in both
years respectively (Table 1 and 2). Among the seedling age, in 2018, maximum yield was recorded in (4.97 t
ha-1) from 21 days old seedling age followed by 35 days seedling age (3.88 t ha-!) while the minimum value
was found by dry seed sowing or the control treatments (3.01 t ha-). As regarding from 2019 growing period,
maximum grain yield was recorded in 21 days old seedling age (4.11 t ha-1) followed by 14 days seedling age
(3.85 t ha-1), while the minimum yield was given by dry seed sowing or farmer practices (2.68 t ha-!)
followed by 28 35 and 7(pre-germinated seed) days old seedlings treatment (2.70, 2.71 and 2.74 t ha-). The
combined effect over two years analysis on seedling age was also found to be highly significant ((p<0.01).
Maximum grain yield was recorded from 21 days seedling age (4.54 t ha-1), which was significantly higher
than all other treatments. The minimum value (2.84 t ha-!) was recorded from dry planting or the farmer
practice which is lower than other treatments (Table 3). Statistically similar result were also observed from 28
35 and pre-germinated seed (7) days seedling age (Table 3) The highest grain yield obtained from 21-day-old
seedlings might be attributed to the highest number of Total tillers /m?, highest number of filled grains
panicle, and the highest number of fertile panicle per m? in this treatment. Overall, higher rice grain yield was
observed with transplanting younger seedlings compared to direct seeding. The observed increase in grain
yield in this study is in agreement with the results of Igbal, et al. (2007) who reported that transplanting
produced significantly higher grain yield than direct seeding. The increase in the grain yield in response to
transplanting could be attributed to the production of increased productive tiller and fertile panicle numbers
(Azhiri et al., 2004).

Straw yield t/ha

The rice straw vyield was significantly affected by seedling age at transplanting (P<0.05)
in both years (Table 1 and 2). Significantly higher straw yield (11.77 and 8.57 ton /ha) was obtained with 21
and 14 days old seedling age followed by 14 days seedling age (10.2 and 7.57 ton/ha) respectively. The
lowest straw yield (7.05 and 5.58 ton/ha) were recorded from dry sowing and 35 days old seedlings (Table 1
and 2). The combined effect over two years analysis on seedling age was also found to be highly significant
((p<0.05). Maximum straw yield was recorded from 21 days seedling age (10.17 t ha-1), which was statically
similar with 14 days seedling age (8.91 t ha-1), The lowest value (6.53 t ha-!) was recorded from dry planting
or the farmer practice which is lower than all other treatments (Table 3). This result might be due to
transplanting of different seedling age produced highest number of tillers/m2, highest number of panicle
length and highest HI value as compared to dry sowing or farmer practice. In consistent with the finding of

Ahmad, et al. (2009) and Bagheri, et al. (2011) who reported that rice seedling age and transplanting time
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affected total dry biomass of the crop. This result is also in line with that of Ginigaddara and

Ranamukhaarachchi (2011) who reported higher HI with transplanting than direct seeding.

Thousand Grain weight (g)

Data regarding 1000 grain weight presented in Table-2 showed that significantly (P<0.05) responding to
seedling age at transplanting in the year 2019 but non significance difference observed among treatments in
the year 2018 cropping season (Table 1). The combined analysis of variance over two years result showed
that effects of seedling age at transplanting significantly affected 1000 grain weight (p<0.05). Heavier grains
of this parameter (35.8 and 35.4 g) were achieved in 21 and 14 days old seedling age which was statistically
similar (Table3). On the other hand, the lowest 1000 grain weight (31.0 and 31.7g) was obtained from 35 and
28 days seedling age respectively (Table 3). This result might be due to transplanting of healthy and younger
seedlings with appropriate seedling age can produced a heavier grain weight .This result was in line with
Farooq et al. (2007) reported no significant difference in 1000-grain weight by planting healthy and younger
seedlings grown with seed priming.\Thousand seeds weight from the 21-day-old seedlings increased 1000
seed weight produced from plants established by direct sowing by about 2.9 g. and 4.4 g from 35 days older
seedlings. This result corroborates the findings of Ginigaddara and Ranamukhaarachchi, (2011) who reported
greater thousand seeds weight with transplanting over direct seeding

Results of the economic analysis indicated that transplanting 21-day-old seedlings at transplanting exhibited
the highest net benefit, which amounted to 75132.00 ha-! Birr (Table 4). The lowest net benefit was obtained
when Dry seed or farmer practices (Table 4). The low yield of rice currently obtained by farmers in the study
area has left farmers with little economic benefits despite the high yield potential of the crop in the study area.
Transplanting rice seedlings to production fields evidently enables escape of the crop plant from terminal
moisture stresses and enhances grain and straw yields. Transplanting 21-day-old seedlings produced a 59.0 %
advantage in net benefit over direct seeding. The observed higher economic advantage that accrued from
transplanting than direct seeding is in agreement with the results of this experiment, Akbar et al. (2007)
reported a 40 % increase and Baloch et al. (2007) reported a 60% economic advantage with transplanting
compared to direct seeding. The authors attributed the economic advantages to the higher yield of rice and

reduced weeding cost with the transplanting
5.0 Conclusion

Rice production through transplanting of seedlings at optimum age led to significantly earlier maturity than
production of the crop through direct sowing of dry seeds. All improvements in the yield components of
plants established from transplanting seedlings of the crop culminated in significantly increased grain yield
and economic benefit over direct sowing. Finally, this experiment has revealed that significantly higher grain

yields and better economic advantages in rice production are obtained by transplanting seedlings rather than
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by direct sowing of dry seed. Transplanting 21-day-old seedlings could, thus, be recommended for enhanced

yield and increased farm income in the rain-fed lowland rice production system in the Fogera plains of
northwestern Ethiopia.
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Table 1 Effects of Seedling age at Transplanting on Yield and Yield Components of Low Land Rice (Edget Var.) in Fogera plain
Year 2018

Treatments Yield and Yield Components of seedling age at Trans planting in low land rice (Edget)
Ph(cm) | PI(cm) | TT/m?> | NFP/m? | NFG/P | Gyt/ha | Sy t/ha TGW | HI %

1-Dry Sowing 74.9¢ 15.7b 212¢ 192¢ 70b 3.01c 7.05¢ 31.8 |43.0
2-Pre germinated seed | 86.5b 18.0a 211c 196¢ 95a 3.64cb | 8.93bc 346 |41.1
3-14 Days S.Age 94.4a 18.8a 260ba | 237ba 9la 3.55ch | 10.25ba | 36.5 |35.2
4-21 Days S Age 97.0a 18.8a 275a 268a 105a | 4.97a 11.77a 37.2 |43.2
5-28 Days S Age 85.0b 18.0a 209c 200bc 90a 3.53ch | 9.26bc 31.3 |38.4
6-35 Days S.Age 86.0b 18.0a 229bc | 217bc 88a 3.88b 9.19bc 299 |424
Sig.diff. *x * g > * i * NS NS

CVv 4.43 5.53 9.07 10.4 11.0 12.7 13.3 119 |19.0

PH = plant height (cm), PL = panicle length (cm), TT/m2 = total tillers/m2, NFP = number of fertile panicles/m2, NFG/P= number of filled grain per panicle, Gy =
grain yield (t ha-1), SY = straw yield (t ha-t), TGW=thousand grain weight (g), HI = harvest index (%), ** = highly significant at P<0.01, * = significant at P<0.05,
ns = not significant at P>0.05

Table 2 Effects of Seedling age at Transplanting on Yield and Yield Components of Low Land Rice (Edget Var.) in Fogera plain
Year 2019

Treatments Yield and Yield Components of seedling age at Trans planting in low land rice (Edget)
Ph(cm) | Pl (cm) | TT/m? NFP/m? | NFG/P | Gy t/lha | Syt/ha | TGW HI %

1-Dry Sowing 72.9c 15.7b 220c 213b 67¢ 2.68b 6.0lbc | 33.3ba | 46.0
2-Pre germinated seed | 73.4c 15.7b 225bc 221ba | 76bac | 2.74b 5.58¢ 33.1ba |49.0
3-14 Days S.Age 88.7a 18.3a 271a 256a 88ba 3.85a 7.57ba | 34.3a 50.8
4-21 Days S Age 85.4ba | 17.7a 261ba 259a 90a 4.11a 8.57a 34.3a 48.2
5-28 Days S Age 77.7bc | 16.6b 224bc 211b 68bc | 2.71b 6.0lbc | 32.1b 45.9
6-35 Days S.Age 76.6C 17.8a 233bac 221ba | 67cC 2.70b 5.58c 32.2b 49.1
Slgdlf-f ** ** * * * **k* * * NS

CV 5.97 3.53 9.25 10.25 14.7 9.55 15.1 2.61 11.9

PH = plant height (cm), PL = panicle length (cm), TT/m2 = total tillers/m2, NFP = number of fertile panicles/m2, NFG/P= number of filled grain per
panicle, Gy = grain yield (t ha-1), SY = straw yield (t ha-1), TGW=thousand grain weight (g), HI = harvest index (%), *** = very highly significant at
P<0.001, ** highly significant at P<0.01 ,* = significant at P<0.05, NS = not significant at P>0.05
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Table 3 Two years combined analysis 2018 and 2019 of Effects of Seedling age at Transplanting on Yield and Yield Components of
Low Land Rice (Edget Var.) in Fogera plain

Treatments Yield and Yield Components of seedling age at Trans planting in low land rice (Edget)
Ph(cm) | PlI(cm) | TT/m? | NFP/m? | NFG/P Gyt/ha |Sytha | TGW (g) | HI %
1-Dry Sowing 73.9c | 15.7d | 216b 203b 69c 2.84c 6.53c | 32.5ba 44.5
2-Pre germinated seed | 80.0cb | 16.9dc | 218b 209b 86ba 3.19¢cb 7.25bc | 33.9ba 45.0
3-14 Days S.Age 91.5a 18.6a 265a 247a 90ba 3.70b 8.91ba | 35.4a 43.0
4-21 Days S A[ge 91.2a 18.2ba | 268a 263a 98a 4.54ba 10.17a | 35.8a 45.7
5-28 Days S Age 81.3b 17.3bc | 217b 205b 79bc 3.12cb 7.63bc | 31.7b 42.2
6-35 Days S.Age 81.3b 17.9bac | 231b 219b 78bc 3.29¢cb 7.39bc | 31.0b 45.8
Slgdlff *k*k ** *k*k *k*x ** *% * * NS
CcVv 7.61 5.66 8.64 10.1 15.5 16.0 24.0 8.44 17.3

PH = plant height (cm), PL = panicle length (cm), TT/m2 = total tillers/m2, NFP = number of fertile panicles/m2, NFG/P= number of filled grain per
panicle, Gy = grain yield (t ha-1), SY = straw yield (t ha-1), TGW=thousand grain weight (g), HI = harvest index (%), *** = very highly significant at
P<0.001, ** highly significant at P<0.01 ,* = significant at P<0.05, NS = not significant at P>0.05

Table 4. Effects of seedling age and planting time on economic benefit at Fogera in 2018 and 2019

Treatments Seed cost | Nursery cost | Planting cost | Weeding cost | Total variable cost | Gross benefit | Net benefit
ETB ha-! ETB ha-! ETB ha-! ETB ha-! ETB ha-! ETB ha-! ETB ha-!
Dry seed 1350.00 0 900.00 2500.00 4750.00 49095 44345
Pre-germinated seed 1350.00 0 1100.00 2500.00 4950.00 59856 54906
14 days seedling age 337.50 1500.00 3000.00 1750.00 6587.50 60225 75382
21 days seedling age 337.50 2500.00 2000.00 1000.00 5837.00 6088 75132
28 days seedling age 337.50 3500.00 1750.00 1250.00 6837.50 58767 51930
35 days seedling age 337.50 4500.00 1750.00 1500.00 8087.50 63408 55321
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